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7flAl^ c]i3 =&(-ol c]a H |. s]^ A ] 7 ]- ^^l-S-E-m- rq^a.^] ^iS] 

^ ^^-B-^^ liat <M*K3I S.^ 3? £3.^5]^ J=3M» ^14, 
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£5}o|y.S] a^e 3)| ^ s^^l ^ ol§ *fl-g-tb clia =5}ol tL 



^ ^Wltb 3^3. =^ol u.o^ ^elM sfl^ S^^l * o]s. ^-g-^V cl^^ ^.^o] u.o)l 
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^3 pfl^Hl ^S-l- 7l^>?m HL^ oil- o,l 7]^.^ 7fl^*Rr ^1* 
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<2i> s. s. 2# Ji^, c]i3 ^efo] ti.^ -g- 311(110), M3H(120), H^iS afl^ 

(130), £<H(140), ^ l^il^j (150W S^l^M 91^-. 
<22> Meflol(i20)^ c]iaf ^sfl b, C ^.2-3. 3H3"£eM^€ ^ 

^(llOHl ^€4. 
<23> 3ifl^(i30)^ £-3)1(110)21 *1«H1 S^€4. S^Ie 3xfl^(i30)^l^ 

(120)7> ^ ^i^- 4M #^^(131)^, £<H(140)7V S^sl^ ^1^1^. 

(132,133)4, £^H*8(150)4 o>o}.(i5i)ol Ji^s)^- ji^ Jf (134)7> 9X 

4. 

<24> JE<H(140)tt Seflol(i20)7> 3.^£l&-§: nfl #^^-(131)1- ^> £-^1(110)^ ^7> 

lc#sl*l 3Hr ^« *>4. (140)^1 <#^o11^ ^1^(132, 133 H 

^ tl*l<>KKl41)°l ^^E)<H ^cf. j, tl^|o>^(i41)^l^ Sell 

<>1 (120)7} S^sH £^(140)7> ¥%^r nfl, 5. 3rj)^(i30)^ wfl^l ^#SH £<H 
(140)7> D) oj^V %#5.* fl"^l]^-(142)7> *&<%$o] &tj-. 

<25> ia^>i^^(150)^- *l*W<y-( 141 W ^ o}«3-(151)£- H^S sfl ^(130) 

3 JL^(134H, o><y.( 152 )^- fl-^l^(142)^l £^(i40)7V ^ 

^, D ^.2.3. 21 ^K£-l=- IE<H (140)41 fH!^* ^tb4. 

<26> olsq. ^ ^ofl s]^ f E e i]ol(i20)7> SX-ir ^^iS^(150)^ 

^34, iMmi42)4 ^slE sfl^(l30)^ Hfl£4 ^#<H1 ^«fl H<H(140)7> 
. ^47>, 4^il» ^-7fl*>7l Meflol(i20)7> S^sl B y o v «-S ^^oj^sl^, 

SelH(120)£} ^^(121)7} i^(i40)ol) ^^£]igA^ £.<H(140)« ^ E ^ 
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1£ 3J*1*1?14. nelji, Ee)iol(i20)^ #^^(131)# ^^4. 4*1 ie]l 

°1(120)7> £<S<^ C ty^S. ^eM^*^*! 3.3 S^, (150)3 ^ §H 3 

Sfl £<H (140)7} D ^0.3. S^^M 4*1 ^t!4. 

<27> ^e, ^3 ^eJ-o]H.^ ^^^-g-^oj tfl-g-^4 ^-Tfl, JL^ 

0.3^ Al4«H 16^, 32Mfl^# 7^ 21^3 52wfl#<Hl o]a.7l^l t/fl-f nfs. 
3 ZL $14. 16wfl^^l ^-f 4^3.^ ^ 3600^ <9(RPM: revolution per 

minute)-2-3 S)^*}^, 52«fl^<?l ^-Mfe 9= 12,000^1 <3°-3 S)^tr4. °1 4 
i3i £L?« (crack) ^> 5U°l£ c]i37} , c]a 3 o] 2Z }.o_ Dfl o. 

€■ ^5.3 A>«Vo_s. ^o>^VrV. o] ufl, 4<t£ 4^a. 2:4 °1 ^(110)^3 «4£- 

<28> ZL^cfl, £ 1 ^1 S. 2<>11 S.A^ S>|(i40)^ ^^2] %°\] 2\n ^5d-§r ^ 

&4. 

nil £<H7r 13*1 S^^^r^: 0 l ^ B dS sfl^ ^ °lt *fl-g-tr 4 
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^ ^ *)--§-] 

<30> ^^>7l sfl^ S^l^r, J^SRr t^^^oll 

J= Sfl^ S^^l^i, #7l M*Kr H E flo]7> # 

71 -&*fl£i ^ofl #3-sl^r sfl^ ; #7i seflo]^ ^ogj^^-oii #7i %°^y\ 

ymm, ^ sism #7i ^m°fl ^^7>^mi -g^i^ sl<h; #71 %^?\ & 

^iLSL #7l SL^ofl ^^-g; ^-^Rr ^J^fl; Eeflo]^ #«^^^ <£ 

#7l *l-g- H^r « 0 v *l*Kr H^^^;* i^-W. 

^altV ^sq-, -8-71 £-31^ ^ofl #7l M3H7} #<g^ ^ flH^f- #3-s]fe 5LHdJ=L 

Bfl^ S^l* i^>^r = 2}-o] tf.^ , #7] H^H 3fl ^ 2:fJ*ll^, #7l c]i 3 

» ^M^Rr Meflo] 7 > #<y*Rr ^l^ul s&7] ^]]$] ^ofl ^^S)±r — ^1 — 

^1 2]^7>^*>7ll #7l #<y^-7> ^§1^ ^JLS #7] S^H TgA^i^ 

* -M*Kr #7l Heflojo} #^^4 o|^«H ^71 

-2-5- ^-g- y oM*>^ s^^^-i- xf-w. 

<32> «^7H, #71 S»#^r#£-, #7l JE^S} Hfl^^l #7l 

^^^1 €#^$7l-^*W| #71 ^-71 JE<H<*) o. 

^fe S5g^, #71 E 5 flol7> ^S^H *fl #71 MiSM^ ^S|ol #7l S.^o 1J f 
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7} -#7l ^132^- iM^I^ -S-l^Rr ?H^» #^-31*H; 5L^-*> 

<33> ^-o. ^ofl S]*}^, J=r£\]o} 7 \ #3HH 2<H 7> 1^ %-$r *&X\^r 

<36> je. 331- £ 4# Ji^, =e)-olw.o) ^.^1(210)^, ^^1(210)51 

^ 3fl^ 2:^^)1(200)7} 2*1 3 °1 o^r}. 

<37> £*(|(210Wfe- ^#2-^ (211)21- ^^-B-^ (215)321- Eeflol(220)7> &t|-. 

^1-2.1=1(211)^- rlia. (280)1- 5)^1 ?l^r 33 £-3.*!, ^1:2.^(211)^ Sl^^H^r 
cl^3.(280)7> ^Slfe" ^Eflol^-(212)ol ^^-S)<H ^4. ^^-^^(215)^: 3#*Hr ^1 
^3.(280)^1 SV^IHKS.S. ^ol*^^ cl^a.(280)^ 7)^^] 7 |s.^q. 
71^-^ofl 4^t€ ^iL* SHI" Si 4. M3H(220)fe cl^a(280)# t^Rr 
(221)* ^til*>aL $1<L^, F, G U-^^-S. ^5H^JL3*1 ^(210)^ 

^ ^2-^ ^£|<H 5a4. ^#2^(211)^.^-^(215)^ Seflol(220)^l *r 
2 &ch 

<38> ns|E *Q£ 2^1(200)^r sfl^(230), 2^(240), £^5.^(250), ^ # 

^■efltH(260)# IW. 
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<39> selE 2fl^(230)^l^ ^^^-5- #S3t l (231)7> ^44 58-2.4 , 

(235)^1^ £4(240)4 *1^1 J ?-(241)7> ^4^ ^1^1^1^(233)^ ^2*1*1^(232), 51^ 
r^ig (250)4 *fll4#(25lW It^r ^3^(234), ^ ##iS||4 (260)7> ^4tt ^ 
^iLi(236)7} 4^44 ^cf. 

< 40 > #^^(231)fe ^44^4tt Meflo](220)7l- ^4€ ^ &£.-it #^-2.3. ^-g-44 
^44. #^(231)4 4 H cH^r H^M. 3fl \t (230)4 afl^(235)^S. ##44 31 
f^-S <£#4 ^1^1^1^(233)71- ^44 ^^6\]^ £0^(240)^ 

61] 4?14 t!4^(241)» 44*Kr ^244^(232)7} ^44 ^tf. 

<4l> £4(240)^ #^^(231)1- 44 ^w 0 Vo. S w.b1 cl^a. :E.44J±4 oj-^o] ^.o]^ 

^ ^*Hr 44 £4 ^3.(280)4 4^1 4*fl 4^ 2.3.^-4 

4-§"4» iLlt}^ «Hr ^2-3.4, #<?J^(231)«- 7>3.4^r -g- 31(244)4 H*l^f 

(241)4 ^31^(242)4 ^^(243)^8: S.^4. 

<42> ^ (244)4 M *8#4 t!4-¥-(24i)7> ^44 &4. £^4 

-f^H ^4 ?14-¥-(24i)oim 4^2.3 <&#44 fl-4-*f(242)7> 4^44 $14 

. ^31^(242)^7 MiS^ (250)21 ^124^(252)4 £tMI4 sfl^(230) 
4 ^^(235)4 4^44 £4(240)71- ^-§1^ ^£.3. 4H*>7fl 4444 Q^-^r t!:4. 

<43> ^^(243)£- -§-31(244)4 3^ 4^4t11 4€44, -g- 31(244)4 y H4 

(245)^-3.^-4 £#44 M ^Jf^JLS &4. ^4(243)£- 331 4 (220)7> 

3^4^-1- «fl ^iNI4 (260)4 #t°f (261)4 ^44. 
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<44> ^d^S^(250)^r £^(240)71- *$^SL3, -MW. 

S^iS^(250)^1 3^(253)^- tl^l-^-(241)«fl *|$|*H, ^l<5>^-(251)^r ^3-^(234) 
^12^1-^(252)^ ^1-^(242 HI AA ^^4. -H^H^fe £^^(250)* 
*}&*}JL 9X^, ti>=Al o}6\) *H5Hr #^f4 ^Bflo} ^ja^-g. a> 

-§-^T t 1 S^iH^(250)^r ^ «^1^-(241H1 4^ 

<45> #^-31^(260)^7, ^Jf(264)4, ^-^-(264)S.^E-1 AA 

^^-¥-(263), ##^(261), *Hj-¥-(262)§ i^rf. ,g. ^H^Mfe- 
1^ ^l^t}- ^-^eflwl (260)1- A>-g-§>ji ^^-u)-, tiV^ 

<46> #1^(261)^ 51^(240)^ ;§^(243H1 ^%5l^r ^SLS.*] ^J=L( 264)3.^ 

£^(243)^iL3. ^€4. 7_H^(262)^ (264)3-^ ^a>^ti1 

*sH^Kr S ell ol (220)4 *H3* =r Ji.eiH( 2 20)4 mtt\. ^ o>^ 

?W ^€4. 71^(262)^ Meflol( 2 20)7> 51<H(240)4 tiH^(245)^l ^7l 

#6\] H E flol(220)ofl *r (240)4 «fl^(245)li4 S^o] (220)^3. 

c-l 7}?H ^^cf. jEth l-#-¥-(261)4 ^^^^14 ##^o]^ neflol 

(220)7> 71^(262)4^ ^#4^ £01(240)^1 wfl^(245H ^SM: *fl ^^-(264)^1 
4*fl ^^(243)^3-^ «H ^£4. 
<47> #^-eflul(260)^ 31^ ^(263)1- ^34^(236 HI #3 ^JL 4a}( 2 70)3. S^JlS. 

Ml 3fl^(230)^ll ^^^4. ^5fltH(260)4 2:^ y o V ^^ Ol^O^ t^Oj:^. Hj-^ol 

SU^r t «4. ell ^ (260)^ #^(231)3 <#^H1 ^^1^ 7451 7>^^>4. 
<48> ^Al^ofl 4f C^H JE.e-1-ol ^.^^^ o. ^^*>cf . 
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<49> oi^ > ^eie sfl^(230)4 *)1 1*1 4^(233)4 *ll 2*1 232)°fl -^(241)1- 

*M £.<H(240)# i^*>^, t!^14(241)# ^0.3. £<^(240)7> G, H «J"tAi 

^ ^4. S^S*g (250)4 5?°^ (253)1- tl^l ^-(241)^1 ^*V^ 

^ll°l- < y-(251)3|- ^2o><a-(252)^r 44 ^3.^(234)4 ^*)1^-(242H1 ^^4. ^.^^ 
<H(240)fe- S>d^^(250H] 4«fi GlJ-IM ^44, ^o] (240)7]- #^ 

. ^(231)» 4?i*l ^-Efl, ^ g-tl ^VeIHH^t fl^ll^-(242)7> S^h 3fl%|(230)4 «fl 

t£(235H1 ^^£S, £c>j(240)7l- 4 o]s£ 4*144 QjL ^ ^7} -fr4£4. 4^ 
SLS. ##-*f (261)» ^^^(243) AS H4 \#JL ^|^^-(263)# ^fi^ (236)^1 tf^l 
^r^¥^r ^ 44(270)£ ^lf^ 4^314(260)-!- SfiS 2^(230)4 «flig(235) 
ofl 2^*V4. ol^Tfl 5.^1 S. sfl^ 2^31(200)4 2^°1 <£s^4. 

<50> ^§2.4(211)4 ^^-^-^(215) ^ Seflol (220)7]- -£44 £-*fl(210)4 

^cMl 3))^ 2:^^1(200)1- Iff 4^3. c^o] tioj Si^o] 4^44. 

<5i> o^l, £ 4^- £ 51- Ji^i £ 3*11 £44 ^°ll 4f 4-§-:&4» ^t!:4. 

<52> e efl ol(220)7l- S.<34 ^-HfloflA^ £ ±6\] £ a1^ 44 £o] £c>i(240)7> #^^-» 

7>5l^^1 ^4 &4. 4 afl, (261)7} ^^(243H1 ^f44 £4(240) 

<i44 8£tt4. 

<53> Mellol(220)7> F «o v f^S ^44^4^4 ££^44 444 1 £, H £ flol( 2 20)4 ^ 
^4 #^314(260)4 ^^-(262)<H1 *rr4. 4^4 ojjg.^ o] ^1 ^ , 4^(264) 
7} H ^f-S 4^ ^4 ^4 ##-¥-(261)71- ^^^(243)^.5.-^ Ei ol^^cf. 
Seflol (220)4 4^(222)ol £4 (240)4 wfl^(245)* ^4 4 44 71^4 4# ^44^ 
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tq-Al, v)^EL(280m J=3H (220)7}- G ^SLS. ^eH^l^i S.^5]7l 

Al^>^, = ^3(250)21 ^Hd^H 2]n 12)1 01(220)^1 ^^(222)34 £<>| (240)2] 

«fl^(245)^ ^#^1 #M-^r fl"^l^-(242)7> sfl^(230)^ «B^(235)^1 3 

#2^1 S«^|(240)7V ^^^1 ^-tl^. S^o] ^s]o] ^^(262)^ J=3H(220) 

2) 1^^(264)7} i=H ^Js]^ ##^-(261)7> ^^^(243)^] ^3 

^ Si^U 240)7} #7jtf. 

o]Si\- y^o) t Eeflol(220)7> ^eHH^ 51 <H (240)7]- ^-t^^o.h.S., Jl^sl^ 

3fe ^^3(280)7> ^-f £.<H(240)» ^Jl Ho]i}iLfe ^ ^ 

jM-] 

ol^ofl 2]*>^ ( Seflo]7l- ^^HH^ 5Lol7> lej^l e>5L^- ^■o.S.'H 51 

jf^-fr n]-o} A>-g-^>o| J^J-fl^-g. ^ 0}^ iLcf o>x1*V c]^£L JE.Ej-olti.0] ^o] 

7Br*>t}. 

£r -*7H ^S]JL SUgofl oflA]^ ^Hj o]*fl Si ^ a>^H, 
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cjiai <*MlisH ^if 7l^-^>7iM- c^sl ^eM*. a.^ 

#7l tq^l- ^-7fl^ ^])o}7} #<a*Rr ^til^JL # ? 1 cq ^ 

oil ^flM 

s^Br^l ^13^ £<H; 

^"71 #°g^7l- ^1^ #^°.S #71 ^^o. jjLa^i*. £#Jf;<fl; 

#71 Seflol^ ^o^^j. <g^£H #71 £<H^ *m*\O.S. IE^r ^o 1 " 

[^^8- 2] 

^U%H1 sd°1>H, ^71 5L<H#^r#£r, 

#71 p>5|£1^ 

#71 sfl^ofl b^i£^ 7}^}7\] S£*)5\±r A J-7l 4^°1 

#71 £^^1 l^i: ^ S-sg^Mh ^-71 Eefloi7> o}5L^H ^ #7} H3H<2} 

Tl^Slol # 7 ] S.^^7} #71 ^I^H Sfl^H^ -B-lHjRr ^ 

3] 
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4] 

#7l t^£l# f^Kr Seflol7> t^|^ #°^» ^«1*>JI 3^3. E^ltio] 

^-71 #<a^7> ^^-s ^-71 sl<>H ^*Kr ^^M; 

5] 
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*MJ3<H ^7} <EH^^ *HJ« ^ 

6] 
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{5 4] 
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